Vasoconstrictor and vasodilator effects of adenosine in the mouse kidney due to preferential activation of A1 or A2 adenosine receptors.
The present experiments in mice were performed to determine the steady-state effects of exogenous adenosine on the vascular resistance of the whole kidney, of superficial blood vessels, and of afferent arterioles. The steady-state effect of an intravenous infusion of adenosine (5, 10, and 20 microg/min) in wild-type mice was vasodilatation as evidenced by significant reductions of renal and superficial vascular resistance. Resistance decreases were augmented in adenosine 1 receptor (A1AR) -/- mice. Renal vasodilatation by the A2aAR agonist CGS 21680A [2-p-(2-carboxyethyl)phenethyl-amino-5'-N-ethylcarboxamido-adenosine hydrochloride] (0.25, 0.5, and 1 microg/kg/min) and inhibition of adenosine-induced relaxation by the A2aAR antagonist ZM-241385 [4-(2-[7-amino-2-(2-furyl)[1,2,4]triazolo[2,3-a][1,3,5]triazin-5-yl-amino]ethyl)phenol] (20 mg/kg) suggests that the reduction of renovascular resistance was largely mediated by A2aAR. After treatment with Nomega-nitro-L-arginine methyl ester (L-NAME) adenosine was unable to alter superficial blood flow and resistance significantly indicating that adenosine-induced dilatation is NO-dependent. Absence of a dilatory effect in endothelial nitric-oxide synthase (NOS) -/- mice suggests endothelial NOS as the source of NO. When infused into the subcapsular interstitium, adenosine reduced superficial blood flow through A1AR activation. Adenosine (10(-7) M) constricted isolated perfused afferent arterioles when added to the bath but not when added to the luminal perfusate. Luminal adenosine caused vasoconstriction in the presence of L-NAME or the A2AR antagonist 3,7-dimethyl-1-(2-propynyl)xanthine. Our data show that global elevation of renal adenosine causes steady-state vasorelaxation resulting from adenosine 2 receptor (A2AR)-mediated generation of NO. In contrast, selective augmentation of adenosine around afferent arterioles causes persistent vasoconstriction, indicating A1AR dominance. Thus, adenosine is a renal constrictor only when it can interact with afferent arteriolar A1AR without affecting the bulk of renal A2AR at the same time.